Calmodulin and a cyclic nucleotide-dependent protein kinase facilitate the prolactin-induced increase in tyrosine hydroxylase activity in tuberoinfundibular dopaminergic neurons.
Many aspects of tuberoinfundibular dopaminergic neuronal function are increased by elevated prolactin (PRL) levels, including the activity of tyrosine hydroxylase, the rate-limiting enzyme in the biosynthesis of dopamine. This study evaluated the roles of calmodulin, cyclic nucleotide-dependent protein kinase, and calcium/calmodulin-dependent protein kinase II in the PRL-induced increase in tyrosine hydroxylase activity. Ovariectomized rats were treated with haloperidol or ovine PRL (oPRL) for 20-30 h before the experiment, respectively. Treatment with haloperidol increased circulating PRL levels 8-fold and tyrosine hydroxylase activity in the stalk-median eminence 1.8-fold. Treatment with oPRL increased tyrosine hydroxylase activity 1.9-fold. W-7, a calmodulin antagonist, reversed both the haloperidol- and oPRL-induced increase in tyrosine hydroxylase activity to control levels. H-8, a cyclic nucleotide-dependent protein kinase inhibitor, also reversed the haloperidol induced increase in tyrosine hydroxylase activity. KN62, a selective calcium/calmodulin-dependent protein kinase II inhibitor, attenuated the haloperidol-induced increase in tyrosine hydroxylase activity, but KNO4, a structurally related control compound, had no effect. By contrast, the oPRL- and haloperidol-induced increases in tyrosine hydroxylase activity were not altered by KN93, a selective calcium/calmodulin-dependent protein kinase II inhibitor. These data indicate that calmodulin and a cyclic nucleotide-dependent protein kinase contribute to the PRL-induced increase in tyrosine hydroxylase activity, but the role of calcium/calmodulin-dependent protein kinase II is still unclear.